Background {#Sec1}
==========

The origins of the notion of frames can be traced back to the literature Duffin and Schaeffer ([@CR8]) in the early 1950's, when they were used to deal with some problems in nonharmonic Fourier series. People did not realize the importance of frames until the publication of the fundamental paper Daubechies et al. ([@CR7]) on wavelet theory due to Daubechies, Grossmann and Meyer. Today, owing to the flexibility, frames have been used in dozens of areas by applied mathematicians and engineers (see Benedetto et al. [@CR5]; Candès and Donoho [@CR6]; Sun ([@CR17]). Sun ([@CR16]) proposed the concept of g-frames which extends the concept of frames from bounded linear functionals to operators and covers many recent generalizations of frames.
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                \begin{document}$$C^{*}$$\end{document}$-modules have been studied intensively, for more details see Alijani ([@CR1]), Alijani and Dehghan ([@CR2]), Askarizadeh and Dehghan ([@CR3]), Han et al. ([@CR11]), Rashidi-Kouchi et al. ([@CR15]), Xiang and Li ([@CR19]), Xiang ([@CR18]), Xiao and Zeng ([@CR20]).

We need to collect some notations and basic definitions.
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The main results and their proofs {#Sec2}
=================================

To derive our main results, we need the following simple result for operators. It should be remarked that the fist part of this result is a generalization of Proposition 3.4 in Poria ([@CR14]). Although the proof is based on modification of the proof in Poria ([@CR14]), we include the proof for the sake of completeness.
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-------
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-------
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*Remark 8* {#FPar10}
----------
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**Theorem 9** {#FPar11}
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*Proof* {#FPar12}
-------

Let *S* be the g-frame operator of $\documentclass[12pt]{minimal}
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By ([20](#Equ20){ref-type=""}), ([21](#Equ21){ref-type=""}) and above theorem, we immediately get the following result.

**Corollary 10** {#FPar13}
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*Remark 11* {#FPar14}
-----------

The inequalities in Theorems  3 and  4 can be obtained when taking $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\lambda =\frac{1}{2}$$\end{document}$ in Theorem  9 and Corollary  10.

Conclusions {#Sec3}
===========

In this work, we present several double inequalities with flexible scalars for g-frames in Hilbert $\documentclass[12pt]{minimal}
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                \begin{document}$$C^{*}$$\end{document}$-modules and show that they are more general and cover some existing results.
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